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Abstract 
Process innovations positively influence the firm’s performance and ultimately influence the industry’s 
performance and interactions. This study aimed to evaluate the effect of identified process innovations as 
independent variables on the financial performance as dependent variables in Kenyan commercial banks using 
panel data for the period from 2014 to 2018. The study assessed the performance of the commercial banks during 
the pre-innovation period of 2009 to 2013 using return on assets the performance measure and compared the 
performance during the two periods. Based on the analysis results, firms’ performance as measured by the return 
on assets (ROA) improved during the post innovations period as compared to pre-innovations period as per the 
calculated p- values. The findings show that mobile banking transactions, agency banking transactions and internet 
banking transactions controlled by the firm size and leverage positively affect the financial performance of 
commercial banks in Kenya. Further, it can be deduced that in order to harness efficiency and operational 
effectiveness, banks need to be innovative to provide better service to their customers, save on costs, tap markets 
towards competing effectively. The study evaluated the commercial banks in Kenya especially those whose data 
on innovation activities was available. The F-statistics test was used to test the validity of the variables and the 
model used. However, though the findings of the study were positive, further research should be conducted 
especially focusing on the effects of other forms of innovations (product innovation, marketing and organization 
innovation) and evaluate how they influence firms performance using other performance measures and 
incorporating other variables like ownership structures, capital structures or corporate governance measures as 
either mediating or moderating variables. 
Keywords: Innovation activities, financial institutions, financial inclusion, mobile banking, internet banking and 
agency banking. 
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1. Introduction 
Innovation is the process of implementing original or expressively enhanced process, good or service, 
organizational method or marketing method in workplace organization, business operations and practices, or 
external relations (Manual, 2005). In order for innovation to be valid, the marketing method, product, 
organizational method or process should either be significantly improved or new to the firm (Zhao and Sun 2016). 
Innovation activities are all scientific, technological, institutional or monetary and viable phases which facilitate 
the actualization of innovation (Manual 2005). Further, the costs for research and development (R&D) is 
incorporated in to innovative activities through its not attached to any specific innovation. (Wang, Hang et al. 
2016).  Eurostat (2005) point out that innovation types can be in form of product, marketing, process and 
organizational innovation. In relation to the product innovation the development or improvement of a good or 
service has to be based on its features or proposed purpose. On the other hand, process innovation involves the 
implementation and improving delivery or production method which may either involve changing techniques, 
software or equipment. The process innovations objectives may be to deliver new products, increase quality, 
decrease unit production or delivery costs and produce or products that have been significantly improved (Wang, 
Hang et al. 2016).. 
Innovation in technology is the ultimate driving force of industrial evolution (Yang and Lan 2010). Different 
economic sectors are key in catalyzing development through innovativeness. For example, the financial sector 
contributes an immense part in economic environment. Firms within the financial sector provide financial products, 
services for payments and enables the individual households and firms to contribute to the market activities in a 
broader way. Further, Dean (1986) explain the concept of innovation as “the driving force for development”. 
Similarly, Vyas (2009) point out five key innovation indicators being: opening of new market, qualitative 
enhancements in prevailing products towards creating new products, application for new process at the industries, 
establishment of new sources for raw material and other innovative inputs and; new types of business organizations. 
Innovation is defined in Eurostat (2005) from the perspective of implementing new products which have been 
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significantly improved (either goods or service), a new administrative technique or marketing technique within the 
business practices, process, office organization or peripheral relations.  
Banks for example deal with the enhancement of the payment mechanisms, management and transfer of risks, 
facilitation of transfer in the financial markets and evaluation and assessment of the behaviors of the financial 
institutions (Lawson and Samson 2001). Though the essential functions carried out by the financial institutions 
have constantly been the same over the last decade, the systems and structures of the larger industry have 
drastically transformed. This has been catalyzed by the liberalization of regulations, global competition growth of 
innovation and inventions of new financial instruments and increased use of information technology (Joe and 
Montgomery 2003). When the banking sector make profits, it not only contributes to the economic growth and 
stability but also enables the larger economy to withstand the negative external financial shocks (Athanasoglou, 
Brissimis et al. 2008). Therefore, the new dynamics have gradually put a lot of pressure on the managers and the 
entire banking fraternity to devise mechanism in order to become productive and increase performance of the 
entities they manage. In addition, competition has exerted a lot of pressure on the industry whereby firms must 
remain competitive to survive, through innovation development (Noyer 2007). 
Kenya is esteemed as a regional hub for financial services and thus the vision foresees Kenya as a Regional 
Financial Center (RFC) in the entire East African Region. The Kenya’s blue print, Kenya Vision 2030, emphasizes 
on strategic role of the sectors within the economy. More importantly, it places keen and thorough emphasis on 
the relevance of the financial societies towards stimulating the economic growth and achieve the larger economic 
goals both in terms of macro and micro economic factors. This is pertinent for the future growth forecasts and 
development of the country if it builds up on its strengths and maintains its competitive edge as a destination for 
the financial services both in the East and South African regions. In efforts towards improving efficiency and 
convenience in the financial sector, a lot of innovations have been developed in Kenya for both processes, products 
and services.  
 
1.1. The Financial System and Innovations in Kenya 
Kenya has high prospects of growth where the forecasted GDP growth rate was estimated at 6.5 in the year 2019 
(World Bank 2018). In order for this growth to be achieved, all the sector of the economy needed to work in 
harmony. The financial sector is among the large sectors within the Kenyan economy whose players comprise the 
Central Bank of Kenya which regulates the financial sector, Commercial banks, cooperative Societies, Nairobi 
stock exchange (NSE), insurance companies, capital markets as well as non-bank financial institutions. In every 
economic cycle, the financial sector play a key role and acts as the inter-mediator between savers and borrowers. 
(Mishra 2008) elaborate that the financial sector innovation relates to creating and making popular innovative 
financial instruments and financial institutions, markets and technologies.  
Currently forty-four different commercial banks exist in the financial sector in Kenya offering a wide range 
of financial services, one hundred and thirty foreign exchange bureaus, about forty major microfinance institutions 
(MFIs) (Gikandi and Bloor 2010). However, out of all the commercial banks, only twelve are listed at the stock 
market. 
A classification done by Cherotich, Sang et al. (2015) group financial innovations into novel products, like 
the exchange-traded index funds and adjustable rate mortgage; emerging "production" processes like the 
electronically storing the record for securities and credit scoring; novel services like the organizational forms, 
Internet banking and on-line securities trading, examples being emerging exchange in electronic type for securities 
trading and Internet-only banks. Innovations are prevalent in the Kenya’s financial sector and predominantly at 
the commercial banks. The banking and payments systems in Kenya’s are relatively in the process of development 
compared to others within the larger East African region. Some evidence may include the implementation of real 
time gross settlement system (RTGS) commonly used for huge transactions since July 2005 with the aim of 
modernizing the payment mechanisms of the country and in conformity to the international trends.  
Other systems include Magnetic Ink Character Recognition (MICR) for speedy and efficient cheques 
clearance; automated clearing house, Pesapoint services, extensive bank branch networks, mobile payments 
innovations like M-pesa, ZAP and Essar, and mobile money (MM) transfers systems which are at an upward 
growth trajectory (Omwami and Omwami 2010). These innovations do not only allow for the access of the services 
but also yield better customer satisfaction. A major innovation which was witnessed recently was the investment 
in long term Government bonds (Securities), operated mainly through mobile banking and electronic money 
transfers particularly by M-Pesa and Zap services. Further, agency banking grew tremendously arising from the 
Kenya banking act amendment through the finance Act of 2009 and the licensing of few credit reference bureaus 
Mbiti and Weil (2015), as well as robust infrastructure of the internet connectivity, positive economic culture and 
access to mobile phones. 
Generally, the financial innovations in Kenya are catalyzed by several factors including; technological 
advancements, globalization, the dynamic conditions within the economy, industry competition among industry 
players, shareholders’ expectations of returns through profits generation, financial regulation and rising coherence 
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between the international and domestic financial markets (Ho 2011). Further, over and above performance, the 
innovations have created a platform for financial inclusion for all services offered to market for all people 
indiscriminately and make the services more affordable, convenient, accessible and efficient. Innovations have 
brought services closer to the people where the population get to be empowered and facilitated to access services 
with ease and within reach. The culture of the society in Kenya is that of saving and spending and therefore, with 
a defined system of saving and lending, coupled with efficiency and effectiveness, may result to different successes 
in the firm’s performance. 
Kenya’s economy is vibrant with a population of 47 million people and has big prospects for further growth. 
In order to provide a wider reach of the population in provision of financial services, the financial firms have been 
investing in innovations so as to make their services accessible, affordable and competitive. However, due to the 
high cost of investment required to set up a bank branch in every location and make profit, the traditional banking 
industry has not been able to reach every corner of the society in providing their service. Thus, due to the huge 
population compared to available distribution network of the bank branches, the clients always get caught up by 
the long queues in the banking halls. In exploration of this opportunity, M-Pesa and agency banks have been 
developed in provision of convenient and effective services using of mobile phones at any location. M-Pesa 
provide a platform for money using the mobile phone. This innovation platform was launched in 2007 and has 
served to be the largest mobile network operator for both the markets in Kenya and Tanzania (AFI, 2010). M-pesa 
has been recognized and regarded as a great innovation in money transfer in the country. 
 During inception, M-Pesa had 175,000 customers and 577 agents by July 2007, but has grown to over 11.83 
million customers and 23,000 agents as of July 2018 (Rajapathirana and Hui 2018). Despite the market challenges, 
M-Pesa potentially battled the storm and is currently a leading payment system in the country (Mwangi and Sichei 
2011). Predominantly, the mobile Internet facilitate consumers purchases from any location and at any time (Linck, 
Pousttchi et al. 2006). In Kenya, traditional financial system has not met the societal demands adequately for 
providing access to banking services for the larger or entire population, with only a limited outreach (Abdelkafi, 
Makhotin et al. 2013).  For example, the larger number of people in the marginalized societies living away from 
the big cities do not access banking services due to either lack of banking services as well as lack conservativeness 
and lack of knowledge on the benefits of opening bank accounts and saving money through the banks. According 
to Fin Access, (2016), only twenty-three percent of Kenyans above the age of eighteen years have access to formal 
finance such as banks, with twenty-seven percent of them in informal banking. Further, thirty-eight percent of the 
population doesn’t seem to be aware of banking. In addition, 33% is totally excluded from the services in the 
financial sector.  
Generally, access to finance in Kenya remains limited to the main cities (Beck and Fuchs 2004). As a way 
towards ensuring reasonable financial inclusion, (Brooking and Singer 2016), highlight that technological 
innovations like agency banking and M-Pesa have facilitated financial services greatly to the Kenya inhabitants at 
a lower cost. Arising from this scenario, most financial firms including banks have embarked on an extensive and 
aggressive innovation program which has seen these institutions develop different innovations to improve on their 
customer services as well as become efficient in their processes. It is therefore pertinent to evaluate the mechanisms 
existing between process innovation and their ultimate effect on financial performance on the banks from a 
different perspective especially in a developing economy with emerging markets like Kenya.  
This paper evaluated the following questions and issues through the empirical analysis and research: a) Do 
process innovations influence the performance of firms positively or negatively? b) To what extent do these 
innovations affect the industry’s performance and influence its equilibrium state? c) Does process innovation 
enhance industrial interaction or barely supports industry differentiation? Further, the paper provided a locus for 
making pertinent decisions on the effect of process related innovations on the Kenya’s commercial banks financial 
performance and associated research in emerging markets for developing economies. To the best of our knowledge, 
though several studies had been undertaken on innovations, the assessment of the process innovations in an 
emerging market like Kenya had not been evaluated thus, necessitating the importance of the study. 
 
1.2. Data 
Various sources were combined to provide firm level data that was used in this paper. The World Bank Enterprises 
Surveys (WBES), Communication authority of Kenya and Safaricom Limited’s websites provided firm-level data. 
The Central bank of Kenya (CBK) and the Kenya National bureau of statistics provided additional supplementary 
data on the performance at the firm level, being the banks regulator as well as the custodian of governments data 
in Kenya respectively. WBES provided information on factors that indicated constraints in the firm’s performance 
and the business environment and at the same time provide pertinent direction in the economic development of a 
country. The study considered all commercial banks in Kenya and utilized firm level data on the surveys conducted 
from 2014 to 2018 after innovations adoption and from 2009 to 2013 before all the innovations were adopted to 
assess for the effect of innovation on performance. In investigating how process innovations affect financial 
performance of the banking industry in Kenya, recent database was payed attention to, towards developing 
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measures for improvement and boosting productivity. 
The rest of the paper is arranged in to different parts as follows: part 2 focuses on the literature review and 
hypothesis development, part 3 on the methodology, part 4 looks at the results, part 5 looks at discussions, while 
part 6 looks at the conclusion. 
 
2. Literature review and Hypothesis Development 
Industrial development and innovation is a key to economic development and competitiveness (Akman and Yilmaz 
2008). Thus, organizations need to focus on innovations in their processes, service provision and production, in 
order for them to remain competitive and provide better services to their customers as well as remain efficient in 
their service provision. The need for innovation has been highlighted by authors from time to time. While the 
innovations on the products are implemented to react to the changing demands in the market, the technological 
advancements take advantage of this phenomenon and new innovations are developed. A classic example was the 
mobile money (MM) transfer services; a platform which was widely recognized and preferred as a payment system 
in Kenya Beck and Fuchs (2004), internet banking; and agency banks, which were regarded as direct indicators of 
Financial Innovation (Misati, Njoroge et al. 2010). 
 
2.1. Mobile banking and Innovation 
Mobile banking is the use of a cellular device or a mobile phone to execute an online transaction tasks, some of 
which are: monitoring of balances in the account, transfer of money between accounts and payments of bills (Arvis, 
Ojala et al. 2018). The innovation through mobile banking can be discussed using Innovation Diffusion Theory 
(IDT). This theory was first defined and employed by (Sahin 2006), as a good tool for understanding what 
technology is, as well as harmonizing the importance of technology and its role in other organization structures. 
Technological innovation is demanded by the need to offer services better and competitiveness. This process of 
dynamic technological development and innovation was emphasized in Adner and Levinthal (2001), through an 
explanation on the way demand environment and the development of technology relate using heterogeneous 
threshold. (Lawson and Samson 2001)highlight that the relationship between mobile payment technology 
innovation and the way in which the financial industry has evolved is significantly positive. The four elements of 
diffusion that affect the adoption of innovation are; communication channels, time and social systems. Noyer (2007) 
further highlight that an individual’s perception on the relative advantage, innovation observability, trialability, 
compatibility and social norms affect his technological adoption behavior. This would therefore mean that peoples’ 
willingness to adopt innovations especially on the banking industry like mobile banking as compared to cash is 
highly dependent on his willingness and the social norms. Much literature on electronic money and banking ignores 
mobile banking and further equates mobile money with currency substitution mechanisms such as virtual currency 
and smart cards. Mobile banking is simply using mobile phone devices to undertake a financial transaction. 
However, effects of mobile banking have either not been given keen attention or are simply ignored. This therefore 
triggered a fresh focus on the evaluation of how mobile banking affect performance of firms. In addition, 
innovation like mobile banking acts as a means for industrial and economic benefits to companies and provides an 
avenue for inducement for incremental return mechanisms (Hall 2004).  
To some extent, innovation results to promotion in industrial synergy and industrial differentiation in others. 
Solow (1957), further insist that innovation is a pertinent element in ensuring the long-term country’s development, 
competitive advantage and growth. Mobile banking is an extension of the modernizations that leads to benefits 
and advantages arising from Information Technology. Bharadwaj, Sambamurthy et al. (1999) emphasize the need 
for innovation where they point out that it gives the firm the ability and creates room for developing systems that 
are cost effective and can be relied upon by the business. Further, it facilitates integration of business strategy, and 
anticipate business needs ahead of competitors. Akman and Yilmaz (2008) posit the importance of the innovation 
elements like mobile banking innovations that possess skills to solve technical and business issues.  
According to Faber and Hesen (2004), innovation directly determine the firm’s ability to rapidly develop and 
execute critical systems for competitive advantage in future. Kearns and Lederer (2001) conclude that the extent 
to which the innovation reflects the business plan is a significant antecedent to competitive advantage. However, 
the process of motivating and nurturing it is extremely demanding. Similarly, in Holmstrom (1989), the process 
of innovation is not only long, eccentric and unpredictable but also bears huge risk of failure. The establishment 
and adoption of mobile banking as an innovation especially in an economic environment like for Kenya is an 
expensive activity and is perceived to have resulted to success in some cases to some extent and little or no success 
in others. This therefore leads us to the development of the first hypothesis: 
Hypothesis 1: Mobile banking has no effect on the financial performance of the firm 
 
2.2. Agency banking and Innovation 
An agent bank is defined as a bank that operates in place of another individual bank, a group of banks, a company 
or an individual (Kapur, Lewis et al. 2011). Agency Banking involves the provision of controlled and limited 
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banking and financial services to the society through agents who may have been engaged under a valid agency 
agreement, as compared to a teller or a cashier (World Bank 2011). The agent banks are globally being utilized 
and classified as crucial distribution channels towards financial inclusion, (World Bank 2010). World Bank (2009) 
further indicate that the estimated population worldwide that does not have a basic account is 2 billion adults.  In 
order to bridge this gap, Governments across the world have been directing their focus on implementation of 
financial inclusion policies to get rid of poverty, provide access to all people and ultimately stabilize the economies. 
However, based on the statistics from World Bank (2009), about 59% of adults with no bank accounts cite the lack 
of affordable and accessible banking services as reason for this cause. Further, the unavailability of banking 
services in remote areas and the lengthy documentation procedures were also cited as additional reasons for lack 
of bank accounts. However, in the high-end economies, banks provide their services through bank branches and 
ATMs but this is a challenge to them due to lack of breaking even.  
This has been the reason attributed to why many banks do not concentrate on reaching out on the rural 
customers. It was for this reason that banks in Kenya partnered with experts in technology innovation in different 
banks to launch networks for agent banking to facilitate the banking services to places where a bank branch could 
not reach (World Bank 2009). Aduda and Kingoo (2012) highlight the benefits of agency banking as; “providing 
banking services to a huge group of customers at reasonably reduced fee, simplification of business transactions 
for efficient service delivery, promotion of cashless culture and promotion of multiple products and facilities by 
use of one agent; and ease of reach by many customers”. 
In Kenya, banks resulted to adoption of agency banking towards offering services to the unbanked at a cheaper 
rate through training of agents who sign agreements to undertake it on their behalf.  Some giant economies in the 
world have also appreciated and implemented the agency banking like Latin America and Asia, while only a few 
African countries have taken up this process innovation. Though technology provides a platform for facilitating 
industrial metamorphosis and diversification, leading to market competition (Agarwal and Prasad 1997) it does 
not give a guarantee for ultimate breakthrough. (King and Levine 1993), argue that technology is critical in 
nurturing process innovations and forms a platform for market participants to diversify their risk. Few studies have 
been done to evaluate the value added by agency banking system on the banks performance, some of which have 
indicated positive results.  
For example, in a study on the impact of ATMs and agency banks on market share for deposit in branch 
banking operations, Liu, Kauffman et al. (2015) found out a certainly correlated effect with a  market share for 
branches of demand deposits which were local. Further, positive result were established in estimating savings 
deposit market shares (Ayalew and Xianzhi 2019). Wachira and Ondigo (2016) further show positive results on 
the use of agency banking facilities for bank performance improvement, through customized products, expanded 
range of products, increased market share and better client demand response. Previous studies indicate a positive 
results with both intention of adoption of innovation (Davis, 1989) and innovation continuance (Moghavvemi, 
Hakimian et al. 2012). 
In a study by Ayalew and Xianzhi (2019) towards evaluating the inference of banking competition towards 
ease of   credit access by firm’s Africa, modernization of systems in banks may assist in the costs reduction and 
minimization of procedural complexities. Thus, the process of modernizing infrastructure for information 
technology may be a pertinent strategy towards modernizing institution in the banking division. The traditional 
banking industry has over time dwelt on the banking hall model to serve its customers. However, with the 
advancement of technology, banks have since moved a step further towards establishment of the agency banking 
system whereby, customers can access their accounts and either deposit or withdraw money without having to visit 
the banking hall. This development has proved to be convenient and time saving. However, Yi-Ching Chen and 
Yeh-Yun Lin (2007) noted that the conservative financial institutions may not have the capacity to fulfill theses 
needs. The criticism by, Dishaw and Strong (1999) and Venkatesh and Davis (2000) against the complements by 
Kimingi (2010) led the attention to assess the influence of agency banking system on the increase or decrease of 
banks profitability especially in the Kenyan context. This led to the development of our second hypothesis: 
Hypothesis 2: Innovation through agency banking services has no effect on the firm’s Financial performance. 
 
2.3 Internet based banking services and Financial performance 
Banking through the internet also generally known as online banking is a new innovation which banks have 
resulted to improve their efficiency. Cherotich, Sang et al. (2015) define internet Banking or electronic banking as 
a large field of systems and solutions whereby the transactions are accessed through public or private networks 
using the internet. It is simply virtual banking. Through internet banking, one is able to access his accounts with 
ease, receive spot information on financial products, conduct financial transactions and services and track his 
financial transactions through the internet without visiting a bank teller. Athanasoglou, Brissimis et al. (2008) 
conclude that emerging information technologies, brought about by the Internet, have greatly transformed modern 
commercial activities. Ecommerce has eased transactions by providing easy access of services, wider global reach 
and a round the clock availability, (Abdelkafi, Makhotin et al. 2013), coupled with the internet of things (IoT) and 
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cloud computing, which have conveniently and efficiently made logistics easier (Brissimis et al. (2008). Ling Guo, 
Qu et al. (2017) highlight that internet-based technology and mobile services technology facilitate convenience 
and moderates both upstream and downstream markets in comparison to conservative banks.  
Mostly, in the traditional banking industry, the banks provide the services to their customers in a queueing 
system and in a banking hall. Through globalization and interconnectivity, the banks have adopted this technology 
and provide services to the customers conveniently at any location around the world as long as there is connectivity. 
This can further be discussed using the Schumpeter theory of innovation. Based on Ling Guo, Qu et al. (2017), 
through innovation, entrepreneurs develop, create, nurture and maintain opportunities for new returns. In fact, 
banks act as the managers of the function of providing liquidity during the provision of a payments services and 
system. Further, banks and depository institutions provide their customers with a pool of liquidity where they 
insure and shield them against shocks for liquidity (Diamond and Dybvig 1983). The internet banking provides 
timely and valuable information to the customers at a lower cost of information. Though the benefits of internet 
banking are immense, there are also risks associated with the convenience, some of them being security risks as a 
result of disintermediation of data (Adegbaju and Olokoyo 2008). Some studies have interrogated the effect of 
technology on bank risks. For example, in a study to evaluate the financial innovations effects on commercial 
banks’ risk management in Kenya Waweru and Spraakman (2012) conclude that savings accounts, trading system 
which are  automated at the stock exchange, credit reference bureaus and current accounts were positively 
correlated to the entire commercial banks’ risk management framework.  
In addition, internet banking is posed with the challenge of societal expansion rising from a small population 
to a multitude of people accessing the data from the internet (Soludo 2005). Further, Waweru and Spraakman 
(2012) found out that internet banking was negatively correlated with risk management framework and conclude 
that financial innovations have led to commercial banks in Kenya be exposed to various risks including country 
risk, credit risk, interest rate risks, compliance risk, liquidity risk, strategic risk, and reputational risk all which 
form part of the overall institutional risk management framework  through an index factor which was realistic. In 
assessing the impacts of ICT on banks performance, Kimingi (2010) found positive results and further highlight 
that banks with high financial performance were those which incorporated ICT in their activities.  Similarly, Leitch 
and Davenport (2003) conclude that investment and use of ICT also require investment in skills, innovation 
organization and careful management of the prevailing risks and costs which may reduce profitability. 
The establishment of internet banking through transfers of RTGS and electronic funds transfers (EFTs) is a 
great innovation on the banks as a product that enhance both convenience and efficiency (German, Schoneveld et 
al. 2013) though its implementation requires great resources. Cherotich, Sang et al. (2015) further emphasize that 
implementation of financial innovation is a great investment for banks but require enormous resources. More 
evidence has been provided by Bharadwaj, Sambamurthy et al. (1999) on how bank performance has improved 
through use of e-banking. Some of the areas pointed out were; customized products, expanded product range, 
increased market share, and improved responses to the needs for the clients. Therefore, based on the literature, the 
effect of internet banking services in the banking industry’s performance may not be ascertained to be positive or 
negative, but it can be evaluated for certainty. This led to the development of the third hypothesis: 
Hypothesis 3: Innovation through Internet based banking services has a negative influence on the financial 
performance. 
 
2.4. Firm Performance 
The performance of the firm is assessed through returns and is the ultimate objective of its setup and existence. 
Performance has been flagged out by Santos and Brito (2009) as a crucial concept for business strategy. Previous 
studies highlight a positive relationship between innovation and performance of the firms by evaluating different 
variables. Close links have been drawn between innovation and firm’s performance, (Volberda, Van Den Bosch 
et al. 2013). Most of these studies evaluate effects of innovation as either a technological advancement or as an 
output for firm’s capability and performance (Camisón and Villar-López 2014). Different indicators have been 
defined as best suited for measurement of firm’s financial performance. For example, Sohn and Jung (2010); 
Aghion, Harris et al. (2001) highlight that production, finance or marketing indicators relate to firm’s growth and 
profits, though the measurement may sometimes be either subjective or objective. 
This study aimed to evaluate the effect that process innovations display on firm’s financial performance and 
thus, financial profitability indicators i.e. Return on Assets (ROA) was considered as the measure for performance 
in line with Aduda and Kingoo (2012); Aghion, Harris et al. (2001). However, many of the firms, adopt the use of 
financial indicators both financial and accounting to measure their performance. According to Tavitiyaman, Qiu 
Zhang et al. (2012), examples of these indicators include; Return on Equity, net profit after tax, return on 
investment (ROI), Return on assets (ROA) and average annual occupancy rate. Further, Bagorogoza and de Waal 
(2010) highlight that market share, growth, profitability, satisfaction of stakeholder, productivity, and competitive 
position are other measures that could be used to evaluate firm’s performance.  The measures for financial 
performance indicate how best firms generate expected value for their owners (Wald 1999) 
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Most commercial banks use innovation to enable them compete and ultimately boost their performance 
towards maintaining their effectiveness in the market (Bátiz-Lazo and Woldesenbet 2006). Different scholars have 
studied the relationship between innovation in technology and firm performance using different variables and 
measures and thus achieving varying results. For example, Lööf and Heshmati (2006) in studying the effect that 
innovations had on performance highlight that concentration moved to the advanced process and channels of 
innovation whereby inputs innovation were synthesized and transformed for improved performance. Further, 
Grundiche (2004) emphasize that in developing products and product lines to satisfy the constantly emerging and 
changing needs of the market, firms require to innovate.  
Further, to evaluate the effects that technological innovations had on the financial performance of commercial 
banks in Kenya Kimingi (2010) conclude that innovations related to technology  resulted to enhanced performance. 
In addition, the study recommended firms to devise more mechanisms and be highly competitive. Similarly, banks 
should employ modem innovations in technological like internet-based banking services. Santos and Brito (2009) 
also highlight that firm’s performance was in most cases evaluated using financial measures and thus, firms needed 
to focus their energy on satisfying and fulfilling the utility of their stakeholders. For purposes of this study, the 
ROA of the firms was used, in line with Aduda and Kingoo (2012) to evaluate the commercial banks in Kenya’s 
financial performance as a result of their resultant effect from the innovation capabilities. Although process 
innovation seemed to influence positively the financial performance of the innovators, it was pertinent to 
understand financial performance effects on Kenya’s commercial banks arising from the dynamics presented by 
the need for change from time to time. It is against this background that this paper analyzed the effects of process 
innovations on financial performance of the banking industry focusing on the Kenya’s commercial banks and 
where the findings were positive. The findings of this study would assist the policy makers in defining mechanisms 
for suitable strategies for innovations in the banking sector. Findings could further benefit the policy makers in 
increasing their firm’s competitiveness and ensuring conducive environment for innovation and practices are in 
place (Chen, Huang et al. 2010). 
 
2.5. Innovation for the Research 
Previous studies highlight a positive and direct relationship between innovation and performance of the firms. 
Some studies considered the whole cycle of E-commerce while evaluating the effects of technology on 
performance. However, this study, being a buildup of other related studies done previously distinguishes between 
the internet banking, agency banking and mobile banking which are considered as key components for process 
innovation. This study also controlled some variables like the firm size and leverage to develop a model and 
evaluated the effects of all the variables on firm’s financial performance. Further, to evaluate the performance of 
the firm, the author considered return on assets (ROA) in line with Aduda and Kingoo (2012), and further 
compared the performance of the firms before innovations adoption with the performance after the innovation 
adoption to evaluate their performance during the two periods for five years with 2014 as the base year.  
4.1. Conceptual Framework 
 
Figure 1. Conceptual Framework. (Source: Author, 2019) 
According to figure 1, mobile banking services, agency banking services and internet banking services 
represented the components considered key in process innovation as the independent variable while firm 
performance was the dependent variable. 
 
3. The Methodology 
For purposes of this study, causality approach was most preferred because it was investigative and focused on 
whether process innovation as adopted by the banks led to increase or decrease in bank performance. The 
descriptive research design was applied. First, the study evaluated the performance before innovation to assess the 
trend. Further, the study evaluated the trend of bank performance after the adoption and use of process innovation 
in Kenya’s banking sector.  The explanatory approach was used examine the relationship between process 
innovation and bank performance, while the causal objective for the research of the study was tested (Chandran 
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This study considered the process innovation measures for the banks and their effect on financial performance 
for two different periods i.e. five years after innovation period (2014-2018) with 2014 as the base year when all 
the innovation variables for the study were fully adopted, got the average for the financial performance measure 
(ROA) for 5 years of pre-innovation period before 2014 (i.e. 2009 to 2013), compared the results and evaluated 
the firms’ financial performance during the two periods to assess for any change. 
 
3.1. Proxies for control variables 
Several studies carried out previously have assessed and highlighted different factor that affect the firms based on 
their distribution networks and assets base. Also, some studies found out that large firms faced a high risk of 
litigation in comparison to smaller ones (Lys and Watts 1994).This therefore explain the justification to include 
the size of the firm as part of the control variables computed as the natural logarithm of the firm’s overall total 
assets in line with Lepetit, Nys et al. (2008) within a year. In addition, banks depend mostly on interests from loans 
and deposits as the main sources for their returns. Therefore, any factor affecting these sources ultimately affect 
the return and performance. Benkel, Mather et al. (2006) highlight that the increased chances for defaulting the 
debt relates to earnings management. For this reason, leverage also formed part of the factors to be controlled and 
was computed as the ratio between the firm’s I total debt to total assets in year j.  
 
3.2. Sample of Research 
According Kim and Han (2000), a population is the wholesome element’s collection for making inferences by the 
researcher. The total population of attention in this study was all 44 commercial banks operating in Kenya. 
However, due to lack of information on innovation during the data evaluation, some banks were dropped, thus 
remaining with 27 commercial banks which is equivalent to 63% of the target population. 
Table 1: Description of the Variables and their measurements 
Variable 
description 







FPERFij  ROA (ratio of its net income in period t to the total 








(-) Bank transactions through the Mobile banking 
services during the period in Kenya shillings (Kshs) 
Agency banking 
services 
AGENij (-) Bank transactions through the agency banking 
services during the period in Kshs 
Internet based 
banking services 
INTij (-) Bank transactions through the Internet platform 





 Logarithm of total assets for a firm 
Leverage Levij  Ratio of total debt to total assets of firm 
The table 1 describe the variables and their measurements where firm performance was measured by ROA 
(ratio of its net income in period t to the total value of assets), mobile banking services measured by bank 
transactions through the mobile banking services during the period, agency banking services measured by bank 
transactions through the agency banking services during the period, internet banking services measured by bank 
transactions through the internet platform during the period, all controlled by firm size as measured by the 
logarithm of total assets for a firm and leverage as measured by the ratio of total debt to total assets of firm. 
 
4. Results 
4.1 Descriptive statistics 
The total population for the study included all the commercial banks that implemented the process innovations 
in Kenya and have made public their data on innovation. We drew a sample from 44 commercial banks but only 
analyzed 27 commercial banks which provided data for innovations. The data include mobile banking 
transactions, agency banking transactions and internet banking transactions. Table 2 below shows the descriptive 
statistics about the data. 
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Table 2: Descriptive statistics 
 Observations Mean Std. 
Deviation 
Minimum Maximum 
MOB 274 13.28 11.582  15.009 22.334 
AGEN 274 15.45 7.348  13.320 18.623 
INT 274 14.48 8.503      11.334 17.008 
SIZE 274 11.41 2.193   8.870 11.222 
LEV 274 13.84 7.484  10.232 17.243 
      
This table summarized descriptive statistics of the study variables. MOB was transactions through mobile 
banking, AGEN was transactions through agency banking; and INT was transaction through internet banking. 
LEV and SIZE were control variables.  
As shown in Table 2, a total of 274 observations were made. The minimum value of process innovation on 
banks for mobile banking was 15.009, the maximum value was 22.334 marks, and the average value was about 
13.28. The minimum value for agency banking was 13, the maximum value was 18.6 marks, and the average value 
was about 15.45. Finally, internet banking had a minimum value of 11 and a maximum value of 17, giving 14.48 
as the average and 8.5 as the standard deviation. Based on the results, agency banking contributes greatly to the 
performance of the commercial banks in Kenya with a mean of 15.45. 
 
4.2. Correlation and regression model 
To test the individual impact of each independent variable on firm’s financial performance the authors decided to 
use Pearson correlation, as a univariate test. On the other hand, the study considered the following multiple 
regression model, as a multivariate test to analyze and establish the nature of the relationship for both the dependent 
and the independent variables and further examine the joint effect of the dependent variables i.e. mobile banking, 
agency banking and internet banking as process innovations considered by the study controlled by size of the firm, 
and leverage on banks financial performance. 
Model equation: 
FPERFij = β0 + β1MOBij + β2AGENij + β3INTsij + β6SIZEij+ β7LEVij +Ɛ 
Where FPERFij represented Financial Performance for firm i in year j, as measured by Return on Assets 
(ROA); MOBij represented mobile banking services for firm i in year j, AGENij represented agency banking 
services for firm i in year j. INTij represented internet based banking services for firm i in year j as measured by 
RTGS transfers   from year 1…n), β0 represented a Constant value, β1, β2, β3, β4, β5 β6 β7and β8 represented 
Parameters to be estimated, Sizeij represented the logarithm of total assets for a firm in a fiscal year, Levij 
represented the ratio of total debt of firm I for year j to total assets of firm I for year j and Ɛ represented the error 
term. 
The impact of any independent variable (process mobile banking, agency banking and internet banking) on 
the performance of the firms was captured by its coefficient, β. A significantly negative (positive) value of β 
revealed that the related independent variable with that β decreased (increased) firm’s performance, which meant 
that this factor was negatively (positively) associated with the performance of the firms. 
 
4.3. Bank’s Financial performance (ROE) before the Innovations (2009-2013) 
This study aimed to evaluate the effect of process innovations on the Kenyan commercial banks. The study further 
evaluated the performance of the banks for two periods i.e. before the innovations and after the implementation of 
the identified elements of process innovations. Therefore, two periods were considered for this study i.e. before 
innovations (2009-2014) and after innovation (2014-2018), to assess the effect that these innovations have on the 
performance of banks as measured by (ROA). Table 3 shows the consolidated average ROA for the sampled 
population before innovation for the period 2009 to 2013. 
Table 3: Bank’s Financial performance (ROE) (2009-2013) 
Year 2009 2010 2011 2012 2013 
Consolidated average (ROA)  0.019 0.023 0.021 0.027 0.024 
In order to get the ROA, the total assets were taken as a ratio with the net profit after tax during the pre-
innovation period. Based on the data, ROA for commercial banks slightly increased from 0.019 in 2009 to 0.023 
in 2010, decreased slightly to 0.021, increased slightly to 0.027 in 2012 and later dropped to 0.024 in 2013 as 
indicated in the graph below. 
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Figure 2. Consolidated ROE for the period 2009 to 2013 
Based on figure 2 above, the return on assets for the banks was increasing gradually at a slightly increasing 
rate from the year 2009 to 2010, later dropping in the year 2011, further gradually increasing in the year 2012 and 
ultimately dropping in the year 2013. The slight increase may have resulted from revaluations of assets and not 
real profits during the pre-innovations period. 
 
5.0 Discussion 
Before discussing the results, several assumptions related on the classical linear regression model were critical 
to be tested. These include: tests for homoscedasticity for the error terms, tests for lack of perfect 
multicollinearity on the independent variables, tests for assumption of normality on the error terms, and finally 
tests for lack of existence for autocorrelation between the error terms. The results for the examination of the 
tests for these assumptions indicated a validity for the interpretation of the regression estimates. Further, this 
paper elaborated the expected results of multiple regression analysis correlation matrix (univariate test) and 
(multivariate test). 
 
5.1 Univariate test (correlation matrix) 
Table 4 below show the evaluation of variables using the Pearson correlation analysis. Based on the results, mobile 
banking, internet banking, and agency banking showed substantial results to banks performance in Kenya and 
were therefore critical in the explanation of the firms’ performance as measured by the Return on Assets (ROA). 
Table 4: Analysis based on Pearson correlation coefficient 







    
AGEN 0.678*** 0.448*** 1    
INT 0.353** 0.0884 0.146 1   
SIZE 0.0478 0.0092 0.0686 ** 0.2864    1  
LEV 0.0240 0.0040 0.0260 0.0032    0.0081      1 
Table 3 above indicate the analysis for the Pearson correlation coefficients on the relationship between the 
dependent and the independent variables. Based on the table, FPERF shows the performance of the firm as 
measured by the Return on Assets (ROA), MOB indicated the transactions through mobile banking, AGEN 
indicated the transactions through agency banking while INT indicated the transactions through internet banking. 
The **, and *** showed 5% and 1% significance levels. 
Based on the results from the correlation analysis, transactions through agency banking bests explained the 
financial performance of the banks in Kenya as measured by the Return on assets (ROA) with the highest 
coefficient of 0.678, and a significant level at 1%. Secondly, transactions through Mobile banking with a 
coefficient of 0.486 and a significant level of 1% explained the financial performance of the banks in Kenya. 
Thirdly, transactions through the Internet banking explained 0.353 of the bank performances significantly at 1%. 
Further, based on the analysis, firm size and the leverage levels influenced the bank’s financial performance. With 
a 1% significance level, size and the leverage had a positive coefficient of 0.047 and 0.024 respectively. 
The coefficient which were positive in the analysis indicated that the above process innovations that the banks 
put in place contributed positively to the financial elements of performance and more and more of process 
innovations needed to be invested more on by the banks in order to boost their financial performance (ROA) and 








2009 2010 2011 2012 2013
Consolidated average (ROA) 
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5.2 Multivariate test (regression analysis) 
Table 5 indicated the output for the multiple regression evaluation. The R2 of our regression model was 64.77 %. 
This could be explained that 64.77% of the variation in all the independent variables under consideration i.e. 
transactions through internet banking, agency banking and mobile banking explained the financial performance as 
an output and dependent variable for the commercial banks in Kenya.  Further, the F-statistic’s (0.0265) p value 
was below 1%. Therefore, we rejected the null hypothesis and conclude that that all independent variables 
collectively had a positive effect on the dependent variable collectively. Further, based on the p values for each of 
the variable, all the p values were below the level of significance of 1% hence, the null hypothesis is rejected and 
deduction made that mobile banking, internet banking and agency banking positively influenced firm’s financial 
performance especially on the Kenya’s commercial banks. The analysis of Variance showed that the value of F-
calculated (2.577) was higher than F – critical (0.228). This therefore indicated that the regression equation was 
well fitting to the variables and the coefficients showed a relationship which is positive between performance of 
banks and the elements of process innovation under consideration. 
Table 5: Multivariate test and Regression analysis 
AIG Expected sign Coefficients. t-statistic p-
value 
MOB + 0.259** 2.572 0.006 
AGEN + 0.970*** 10.065 0.000 
INT + 0.519** 6.746 0.000 
SIZE ? 0.080* 0.010 0.008 
LEV ? 0.052* 1.669 0.009 
Constant ? 31.975*** 3.519 0.001 
Observations  274.0000    




         2.5772 
  0.2282 
         0.6477 
   
The results of our analysis showed that the transactions through mobile banking, agency banking and internet 
banking had an effect on the commercial banks financial performance in Kenya. The results were consistent with 
the results of the Pearson correlation analysis and the univariate test. 
The analysis of the coefficients show that a unit increase in the Kenya’s commercial banks in transactions 
through mobile banking would increase the firm’s financial performance by 0.259. Further, a unit increase of the 
agency banking transactions resulted to an improvement in financial performance by 0.97 units. Similarly, a unit 
increase on the internet banking transactions led to an increase on the financial performance of the firm by 0.519 
while bank size and leverage influenced the performance by 0.080 and 0.052 units respectively. Therefore, banks 
which invested in innovation on their processes reaped the benefits with regard to their performance in line with 
the findings from Kariuki (2005) which found positive results and further established that banks with high financial 
performance are those that incorporated innovations and information communication (ICT) in their activities. 
 
5.3. Estimated Equation: 
Return on Assets = 31.975 + 0.259* Mobile Banking transactions + 0.97* Agency Banking transactions + 0.519* 
Internet Banking transactions + 0.08*size + 0.052*Leverage + Ɛ 
 
6. Conclusion 
This study evaluated the effects of process innovation on performance of the Kenya’s commercial banks. To 
effectively carry out the evaluation, the study endeavored to answer questions on whether the effect of process 
innovations on firm’s performance was positive or negative, the level at which the innovations influence the 
financial performance in the entire industry’s and its equilibrium state and finally evaluate whether the elements 
of process innovation enhanced industrial interaction or barely supported industry differentiation.   
Based on the result, after rejecting all the null hypothesis, the study concluded that the return on assets (ROA) 
which measures the financial performance was positively influenced by the improvement on the process 
innovations including the transactions through mobile banking, transactions internet banking and transactions 
through the agency banking services. This was in line with the calculated p values. Further, the results indicated 
that the size of the firm and its leverage levels influence its financial performance. Hence, conclusions were 
deduced that the implementation of innovations positively influenced the performance of the commercial banks in 
Kenya and led to competitiveness and financial stability. The conclusions were similar to those of Safarzyńska 
and van den Bergh (2017) which found a positive relationship on the influence between technological and financial 
systems on financial stability. Further, this study provided a locus for making pertinent decisions about effect of 
process innovation on the financial performance of the banking industry in the Kenya commercial banks and 
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associated research in emerging markets for developing economies. Further, based on the report from World Bank 
(2011) on the bank’s accessibility, most adults with no bank accounts cited the lack of affordable and accessible 
banking services, unavailability of banking services in remote areas and the lengthy documentation procedures. 
Therefore, banks should invest more on innovations in their processes in order to assist in closing this gap of the 
population without the bank accounts as well as tap the markets that are not tapped by the traditional model of 
banking.  
In general, process innovation made it possible for banks to increase their profitability and further enabled 
the banks expand to new markets, boost their returns, improve their services for the customers and ultimately 
become competitive in the market. Further research may be done to evaluate the effect of other forms of 
innovations (organization innovation, product innovation, and marketing innovation) on performance. In addition, 
researchers may evaluate other measures of finances and test their effect from innovation using the mediating and 
moderating variables like the ownership structures as well as financial distress and flexibility. Due to the 
vulnerability of the innovations through the internet on the bank’s operations, banks also need to mobilize for 
stronger Government support on the online crime laws as well as invest on the firewalls to bar attacks from the 
cyber-crimes. The study was only limited to the commercial banks in Kenya but may be extended to other sectors 
within the Kenyan economy like the savings and credit cooperative societies (SACCOs), micro finances and other 
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